OBJECTIVE: Studies reveal that prenatal polycyclic aromatic hydrocarbon (PAH) exposure is associated with adverse pregnancy outcomes, including preterm birth. PAHs are generated through incomplete combustion of fossil fuels and are also found in tobacco smoke. In this study we utilized mass spectrometry and RNA-Seq in the placenta to measure alterations of the placental transcriptome with PAH exposures. STUDY DESIGN: PAHs were extracted from placenta (n¼27) and analyzed via gas chromatography and mass spec (Agilent 7890A and 5975C). Benzo[a]pyrene (BaP), and Benzo[b] fluoranthene (BbF) quantification was performed using universal standards. RNA was extracted from the same samples, and utilized for RNA-Seq. DNA sequencing libraries were generated from the cDNA and cluster generation and sequencing was performed on the Illumina cBot station and Illumina Hiseq 2000. Sequenced reads were mapped to the human reference genome (GRCh38) with HISAT2 and assigned to genomic features with StringTie. Samples were stratified into high and low exposure groups based on mass spec results. Differential expression was determined using a parametric test and the R statistical system, and genes with a false discovery rate (FDR) multiple testing corrected value < 0.05 were considered deferentially expressed. Gene set enrichment and ontology analysis was performed with GSEA. RESULTS: Levels of placental BaP and BbF were highly correlated (Pearsons r¼0.954, p<0.001). Expression levels of 500 genes (p<0.05) were significantly changed (figure); 168 genes were upregulated, and 322 down regulated in the high exposure group compared with low exposure. Analysis of 1630 networks in GSEA revealed alterations in immune and inflammatory responses with PAH exposure (-4.17223 and -3.3718 respectively). Of interest, response to prostaglandins was significantly altered (-1.9667). CONCLUSION: We found significant correlations between PAHs in the placenta, which validates the technique as reports have shown that we are exposed to mixtures of PAHs through ambient air. The finding that the placental transcriptome is altered with PAH exposures requires further investigation in order to uncover mechanisms behind the adverse effects of PAH exposure in utero. PAH exposure has been associated with preterm birth, and follow up of these altered networks, including response to prostaglandins will help to further our understanding of these adverse effects.
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